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TOM TAT

Kombucha 1a mét loai dd uéng [én men truyén théng, duoc tao ra boi mot hé vi sinh vat cong sinh
va duoc biét dén véi nhiéu loi ich cho strc khoe. Trong khi d6, hat bo (Persea americana Mill.), mot
phu phdm néng nghiép phd bién, 1a ngudn dodi dao cac hop chét co hoat tinh sinh hoc nhu polyphenol,
saponin va cac chat chéng oxy hoa. Nghién ctru nay dwoc thyc hién nhim danh gia anh huéng cua viée
b6 sung bot hat bo gidng Booth vao qua trinh 1én men Kombucha dé lam giau thém thanh phan hoa hoc
va hoat tinh sinh hoc ctia san pham sau 1én men. Cac yéu t6 nhu ty 1& bot hat bo gidng Booth/dung moi
(5-20 g/100mL), ham lugng duong (5 20 g/100mL), ty 1€ SCOBY (5-20 g/ IOOmL) va thoi gian 1én men
(6-9 ngay) da dugc khao sat nham t01 rru hoa qué trinh. Két qua cho thay didu kién 1én men thich hop
dé tao ra san pham co6 su can bang tdt giita hwong vi va ham luong hoat chét véi 10g bot hat bo glong
Booth/100mL, 10g duong/100mL, 10g SCOBY/100mL trong thoi gian 7 ngay. B0 sung bot hat bo giéng
Booth gitip ting dang ké ham lugng vitamin C (ting gan 41an), polyphenol va saponin (ting khoang 3-4
lan) trong Kombucha. Nghién ctru dd danh gia duoc tiém nang ciia viéc tan dung bot hat bo giong Booth
de nang cao gia tri dinh dudng va chire nang cho Kombucha, mo ra huéng phat trién cac san pham do

ubng chirc ning méi tir phu pham nong nghiép.

Tir khoa: Kombucha, hat bo, Persea americana, polyphenol, hoat tinh sinh hoc, lén men.

1. MO PAU

Kombucha 1a mot loai d6 uéng 1én men truyén
thong duoc tao ra tir tra va dudong boi mot hé
vi sinh vat cong sinh gdm vi khudn acid acetic
(AAB) (Roos & Vuyst, 2018), vi khuan acid lactic
(LAB) (Marsh et al., 2014) va nam men (Coton et
al., 2017), thuong dugc goi la SCOBY (Villarreal-
Soto et al., 2018). Qua trinh 1én men nay tao ra
nhiéu hop chét 6 lgi nhu acid hitu co (acetic, glu-
conic, glucuronic), vitamin va cac enzyme, mang
lai cac loi ich strc khoe nhu khang khuan va chong
oxy hoa (Villarreal-Soto et al., 2018). Vi xu
hudng sir dung cac san pham tu nhién va tét cho
suc khdoe, Kombucha ngay cang thu hut sy quan
tam cua nguoi tiéu dung va gidi khoa hoc, thic
day céac nghlen ctru str dung cac ngudn co chit moi
ngoai tra dé cai thién dic tinh chtc ning cua san
pham. (Watawana et al., 2016)

Bo (Persea americana Mill.), thudc ho
Lauraceae, 1a loai cdy trong pho bién & cac ving
nhiét doi va cén nhiét déi (Kendir and Koroglu,
2018). Trong khi thit qua bo dugc tiéu thy rong rai
nhd gia tri dinh dudng cao, hat bo, chiém khoang
16% trong lugng kho cua qua, thuong bi coi la phu
pham va bi thai bo (Calderén-Oliver et al., 2017).
Tuy nhién, nhiéu nghién ctru da chi ra rang hat bo
12 mot ngudn giau cac hop chat hoa hoc thuc vat
(phytochemical) c6 hoat tinh sinh hoc (Tremocoldi

'Khoa Nong nghiép, Truong Dai hoc Tdy Nguyén;

et al., 2018; Lara-Marquez et al., 2020; Dabas et
al., 2019; Uchennaet al., 2017; Soledad et al.,
2021; Villarreal-Lara et al., 2019)

Hat bo chtta ham lugng polyphenol va hoat
tinh khang oxy hoa cao hon so v&i phan thit qua
(Alagbaoso et al., 2015), véi cac hop chéat chinh
gdm phenolic acids, procyanidins, flavonols, cat-
echin, epicatechin, tannins va saponins (Aratjo et
al., 2018; Dabas et al., 2013), da dugc chirng minh
c6 hoat tinh khang khuan, khang viém, chong oxy
hoa va tiém ning chéng ung thu (Antasionasti et
al., 2017; Monika and Geetha, 2015; Xin et al.,
2025).

Viéc tan dung hat bo — mét phu phém nong
nghiép doi diao — nhu mot co chat chic ning
trong qua trinh 1én men kombucha dugc xem la
mot hudng tiép can day tiém ning nhim nang cao
gia tri dinh dudng va hoat tinh sinh hoc cta san
pham dd udng. Cac polyphenol va hop chat sinh
hoc khéc tir hat bo gidng Booth ¢6 thé déng vai trd
1a co chat bd sung cho hé vi sinh vat trong mang
SCOBY, tur do6 20p phan cai thién kha ning khang
OXy héa va chét luorng chtic ning cia san pham
cudi cung. Cho dén nay, chua c6 nghién ctru nao
cong bd vé viée sir dung bot hat bo gidng Booth
lam co chit trong qua trinh 1én men kombucha.
Do do, nghlen ctru nay nhdm khao sat anh huong
ctia viée bd sung bot hat bo giéng Booth dén thanh
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phan hoa hoc (polyphenol, saponin, vitamin C va
duong khir), hoat tinh sinh hoc (kha nang khang
oxy hoa) va chat lugng cam quan cia kombucha.
Bén canh do6, nghién ctru cling hudng toi viéc xac
dinh cac diéu kién 1én men thich hgp nham phat
trién mot san pham do udng chirc ndng mai co gia
tri gia tang, dong thoi dé xuat giai phap hiéu qua
trong viéc tan dung nguon phu pham nong nghiép.
2. VAT LIEU VA PHUONG PHAP

2.1. Vit li¢u

Hat bo: Hat bo gidng Booth dugc thu thap tai
xa Cu M’gar, tinh Dak Lak (Viét Nam)

Hé vi sinh vét cdng sinh SCOBY: Con gidng
kombucha (SCOBY - Symbiotic Culture of
Bacteria and Yeast) dugc mua tir cong ty Food plus
(s0 NO 03 — LK63, Khu Cong Pong, p. Duong
No6i, Tp. Ha Noi).

Cic nguyén liéu Kkhic: Duong mia tring
(sucrose, tinh khiét 99,7%, san xuat tai Viét Nam)
dugc str dung lam nguon carbon trong qué trinh
1én men. Céc hoa chat dung cho phan tich, bao
gom thudc thtr Folin—Ciocalteu, gallic acid, ru-
tin, DPPH, va acid ascorbic, déu c6 do tinh khiét
(>99%) va dugc cung cap boi Sigma-Aldrich
(M¥). Dung moi ethanol va methanol ¢6 d¢ tinh
khiét >99,5% (Xilong Scientific, Trung Qudc)

2.2. Thiét bi phan tich
Céc thiét bj chinh st dung trong nghién ctu

A

gom:

e May do pH (Hanna Instruments HI 2211,
Romania);

e Miy quang phd UV-Vis (Shimadzu UV-
1800, Nhat Ban);

e Can phan tich (Sartorius BP 210D, Dirc);

e May ly tdm (Hermle Z206A, Duc);

oeTu sﬁiy ddi luu (Memmert UF55, Buc);

e [0 nung (Nabertherm L5/11, Birc);

e Khuc xa ké do do Brix (Atago PAL-1, Nhat
Bén)

e May quang phd phat xa plasma (ICP-OES,
Agilent 5800, M¥)
2.3. Phwong phap
2.3.1. Chudn bi dich chiét bét hat bo giong Booth

Hat }90 giéng Booth duoc }*&a sach, séy kho &
50°C dén d6 am < 10%, nghién thanh bot min va
ray qua ray 0,2 mm (Widiyastuti et al., 2018).

Dich chiét bot hat bo duge chuén bi bé“mg cach
hoa tan bt hat bo vao nudc theo cac ty 1€ }(héo
sat, dun nhe & 70°C, trong 10 phut va loc dé thu
dich trong. Dich chiét nay sau dé dugc lam ngudi

13

dén nhiét do phong va truc tiép sir dung lam méi
truong 1én men Kombucha bang cach cay SCOBY.
2.3.2. Chudn bi giong vi sinh vit cong sinh SCOBY

Chung SCOBY sau khi nhan dugc hoat hoa va
nhan sinh khoéi so bd trong moi truong dudng su-
crose (10 g/100 mL) c¢6 bo sung dich chiét bot hat
bo gidng Booth (10 g/100 mL). Qua trinh hoat hoa
duogc tién hanh tai phong thi nghiém trong diéu
kién vo trung, 6 nhiét d¢ phong (25 £ 2°C) trong
7 ngay trude khi sir dung cho cac thi nghiém 1én
men.
2.3.3. Chudn bi dich lén men

Céac loai dich 1én men dugc chuan bi nhim
phuc vu cho céc thi nghiém khao sat don yéu to
tai muc 2.3.4. Tat ca cac dich nén dugc phoi tron
trong nudc cat, khudy déu va thanh trung ¢ 100°C
trong 10 phut, sau d6 dé ngudi vé nhiét d phong
(25+2°C) trudce khi cay giong SCOBY. Tuy theo
ting y€u t6 khao sat, thanh phan cua dich 1én men
duoc chuan bi nhu sau:

Dich 1én men phuc vu khao sat ham luong bot
hat bo giong Booth

Muc dich nhim danh gia anh huong cia ham
lugng bot hat bo Booth trong dich 1én men.

e Bot hat bo Booth: 5, 10, 15 va 20 g/100 mL
nudc.

e Duong sucrose: ¢b dinh 10 g/100 mL.

e SCOBY: ¢b dinh 10 g/100 mL (cdy sau khi
dich nén nguoi).

Cac mau dugc ky hiéu tuong tmg 1a BBS,
BB10, BB15 va BB20.

Dich 1én men phuc vu khao sat ham luong
duong sucrose

Muc dich nhdm xac dinh ham lugng duong
thich hop cho qua trinh Ién men.

e Duong sucrose: 5, 10, 15 va 20 g/100 mL.
e Bot hat bo Booth: ¢6 dinh 10 g/100 mL.
¢ SCOBY: ¢ dinh 10 g/100 mL.

Céc méu dugc ky hiéu lan luot 1a S5, S10, S15
va S20.

Dich 1&én men phuc vu khao sat ham luong
SCOBY

‘Muc dich nhdm dénh gia anh huong cua lugng
giong SCOBY d6i voi qua trinh 1én men.

e SCOBY: 5, 10, 15 va 20 g/100 mL.

e Bot hat bo Booth: cd dinh 10 g/100 mL.

e Duong sucrose: ¢b dinh 10 g/100 mL.

Céc mau dugc ky hiéu SC5, SC10, SC15 va
SC20.
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Dich 1én men phyc vu khao sat thoi gian 1én men
Muc dich nham theo d&i su bién ddi trong sudt
qué trinh lén men va xac dinh thoi gian thich hop.
e Thanh phﬁn phéi tron dugc gitr ¢d dinh:
° Bot hat bo Booth: 10 g/100 mL
° Puong sucrose: 10 g/100 mL
> SCOBY: 10 g/100 mL
e Thoi gian 1én men theo doi: 6, 7, 8 va 9 ngay.
Cac mau duoc ky hiéu T6, T7, T8 va T9.
2.3.4. Khao sdt qua trinh lén men

Qua trinh 1én men dugc thuc hién trong cac
binh thuy tinh ¢ nhiét d§ phong (25+£2°C). Céc yeu
to sau dugc khao sat don yeu to dé tim diéu kién
1én men thich hop:

e Anh hudng ciia bot hat bo gidng Booth: Khao
sat cac ham lugng 5, 10, 15, 20 g bt hat bo giong
Booth/100mL nudc.

e Anh huéng cia ham luong dudng sucrose:
Khao sat cac ham luong 5, 10, 15, 20 g/100mL.

e Anh huong cta giéng vi sinh vat 1én men
SCOBY: Khao sat cac ty 1¢ 5, 10, 15, 20 g/100mL.

e Anh huodng cua thoi gian Ién men: Khao sat
trong khodng tur 6 dén 9 ngay.

Diéu kién 1én men duoc lya chon dua trén sy
can bang gitra cac chi ti€u hoa hoc, vi sinh va danh
gia cam quan.

2.3.5. Phan tich cac chi tiéu hoa hoc va sinh hoc

Céc phan tich dugc thyc hién nhim danh gia sy
thay d’éi v¢ thanh phan hoa hoc, hoat tinh sinh hoc
va chat lugng cam quan ctia kombucha [én men tu
bot hat bo giong Booth.

° Ham luong kim loai nang:
Cac nguyén t0 Pb, Cd, Cu va Zn trong mau bot hat
bo giong Booth dugc xac dinh bang phuong phap
quang phd phat xa plasma cam tng (ICP-OES,
Agilent 5800, M¥), két qua duoc bi€u thi bang mg/
kg chat kho.

* pH: Dugc do bang may do pH dién tir higu
chuan trude khi st dung (TCVN 6492:2011).

(a) (b)

Hinh 1. Cac miu Kombucha thi nghiém ¢ cac ty 1é khac nhau
Ghi chu: (a) Ty 1¢é bot hat bo/dung moi (5-20 g/100 mL); (b) Ty 1¢é dwong (5-20 g/100 mL); (c) Ty Ié
SCOBY (5-20 g/100 mL).

e Ham lwong tro: Xéc dinh bang phuong phap
nung mau ¢ 550°C dén khéi luong khong ddi
(AOAC, 2005).

e Ham luong chét kho hoa tan (°Brix): Xac
dinh bang khic xa ké cam tay theo tiéu chuan
TCVN 7771:2007.

* Ham luong duong khir: Xéc dinh theo phuong
phép DNS (3,5-dinitrosalicylic acid), biéu thi két
qua theo mg glucose/mL mau.

o Ham luong polysaccharide: Xac dinh bang phuong
phap phenol — acid sulfuric (Dubois et al., 1956), két
qua biéu thi theo mg glucose tuong duong/mL.

e Ham luong vitamin C: X4c dinh bang phuong
phap chuén dg lod (TCVN 4594:1988), két qua
biéu thi theo mg acid ascorbic/100 mL mAu.

e Ham luong polyphenol tong sé (TPC): Xac
dinh bang phuong phap do mau st dung thudc
thr Folin—Ciocalteu (Singleton and Rossi, 1965),
ket qua biéu thi theo mg acid gallic tuong duong
(GAE)/100 mL mau.

e Ham lugng saponin téng sd: Xac dinh theo
phuong phap do quang dung vanillin — acid sulfu-
ric (Makkar et al., 2007), két qua biéu thi theo mg
quillaja saponin tuwong duong/ 100 mL mau.

e Mat do vi sinh vat tong sO (VSV téng sd): Xéc
dinh bang phuong phap dém khuan lac trén moi
truong thach dinh dudng (Nutrient Agar) sau 48 gio
u 6 30°C; két qua biéu thi bang log CFU/mL.

e Hoat tinh khang oxy hoa: Panh gia bang kha
nang bat goc tu do DPPH (2,2-diphenyl-1-picrylhy-
drazyl); két qua biéu thi bang % uc ché goc DPPH.

e Danh gia cam quan: Thyuc hién bdi 30 nguoi
thur, theo thang diém 9 muc d wa thich (9-point
hedonic scale) cho mirc d§ chap nhén tong thé cia
san pham.

2.2.4. Xur Iy thong ké

Tat ca cac thl’\ nghiém du‘qc lap lai ba lan. Dit
liu dugc xtr Iy bang phan mém Excel va phéan tich
phuong sai (ANOVA) bang phan mém Stagraphics
19.1.2. Su khéc biét c6 y nghia thong ké khi p <0.05.

(c)
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3. KET QUA VA THAO LUAN
3.1. Thanh phan héa hoc ciia bét hat bo giong
Booth

Két qua phan tich (Bang 1) cho thay bot hat bo
gidng Booth chira nhiéu hop chét c6 gia tri dinh
dudng va sinh hoc dang chu y.

Ham lugng polyphenol tong s6 (TPC) dat 2,21
+ 0,07 mg GAE/g chét kho. Khi so sanh, gié tri nay
cao hon so véi cac bao cdo trén hat bo gidng Hass
(1,64 mg GAE/g) va Fuerte (1,92 mg GAE/g), da
duoc cong bd boi Tremocoldi va cong su (2018)
va Hiirkul va cong sy (2021). Diéu nay khang dinh
tiém nang ciia gibng bo Booth 1a mot nguén cung
cap polyphenol tu nhién phong phu.

Tuy nhién, can luu y rang ham lugng polyphe-
nol co thé thay doi dang ké tiry thudc vao phuong
phap chiét xuat. Cac nghién ciru khac trén hat bo
da bao cao ré“lng dich chiét methanol c6 thé dat TPC
rat cao, 1én t6i 168,33 + 8,89 mg GAE/g chiét xuat
(D’ Ambrosio et al., 2011). Néu so sanh TPC trong
dich chiét (mg GAE/g chiét xuat) véi TPC trong
mau khoé (mg GAE/g mau kho), bot hat bo Booth
van thé hién mot ham lugng phenolic canh tranh,
dic biét khi so sanh véi vo bo (peel extract) c6 thé
dat 19,7 = 1 mg GAE/g chiét xuat (D’ Ambrosio et
al., 2011).

Ham lugng polysaccharide (59,58 + 1,45 mg/g
chat kho) va duong khu (10,41 £ 0,17 mg/g), cung

véi protein (1,79 £ 0,27%) va lipid (0,37 + 0,01%),
cung cp ngudn carbon va dinh dudng can thiét
cho hé vi sinh vat SCOBY trong qua trinh 1én men
kombucha.

V& hoat tinh sinh hoc, bt hat bo Booth ¢ kha
nang khang oxy hoa véi gia tri IC50 1a 1,44 + 0,29
mg/mL. Hoat tinh nay tuong dbi tot, mic du cac
dich chiét methanol tir hat bo trong cc nghién ctru
khac cho théy kha nang uc ché manh hon, hoat
tinh khang peroxid hoa lipid ¢6 thé dat 7,71 £ 0,36
ug/mL (twong duong 0,00771 mg/mL), hoac hoat
tinh DPPH IC50 1a 4,17 pg/mL d6i véi dich chiét
methanol tir hat bo (Hiirkul et al., 2021). Sy khac
biét nay c6 thé do cac hop chit chéng oxy hoa
trong bot kho cta giéng Booth chua duoc chiét
xudt hoan toan so véi khi sir dung dung méi hiru
co manh (nhu methanol).

Su ¢6 mit cua cac hop chét hoa hoc thuc vat,
bao gdbm polyphenol, saponin (2,61 + 0,39 mg
EE/g) va vitamin C (0,007 + 0,002 mg/g), da dugc
ching minh c6 kha ning khang khuan, khang
viém va khang oxy hoa (Antasionasti et al., 2017;
Monika and Geetha, 2015; Xin et al., 2025).

Tong thé, thanh phin héa hoc phong phu va
dd an toan nguyén li¢u (khong phat hién kim loai
ning doc hai Pb, Cd, As, Hg) cho thiy bot hat bo
Booth 1 nguyén liéu tiém ning cho d6 udng lén
men chirc nang.

Bang 1. Thanh phéan héa hoc co ban va kha niing khang oxy hoéa ciia bot hat bo gidng Booth

Chi tiéu Gia tri trung binh Chi tiéu Gia tri trung binh
2 Ham luong duong khur
D6 4m (%) 8,15+0,1 . c 10,4120,17
(mg/g mau kho)
Tro (%) 0,8340,05 Ham luong polysaccharide 59,58+1,45
(mg/g mau kho)
) Ham lugng Saponin
Protein (%) 1,79+0,27 x R 2,61+£0,39
(mgEE/g mau kho)
. Ham Iugng Vitamin C
Lipid (%) 0,37+0,005 x A 0,007+0,002
(mg/g mau kho)
Polyphenol tong s
Canxi (mg/kg) 201,453 OYPRENOTIONg so 2.210,07
(mgGAE/g mau kho)
Kha nang kha hé
Cu (mg/kg) 3,44+1,7 A Tang fhang oxy loa 144029
(mg/mL)
Zn, Pb, Cd, As, Hg
Fe (mg/kg) 19,68+2,7 KPH

(mg/kg)

Ghi chu: KPH: khong phat hién.

3.2. Khdo sdt mt so yéu té anh hwéng dén qud
trinh lén men kompucha

Két qua cho théy viéc taing ham lugng bt hat
bo giong Booth/dung méi tir 5 g 1én 20 g/100 mL

3.2.1. Anh huong cua ham lwong bot hat bo gi(fng lam ham luwong vitamin C, polyphenpl téng sb

Booth

va saponin trong kombucha tang tuyén tinh. Xu
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hudng nay chimg minh kha ning lam giau hop chit
sinh hoc ctia bt hat bo Booth trong moi truong 1én
men, phu hop vdi nhan dinh cta Lara-Marquez et
al. (2020), Soledad et al. (2021) va Melgar et al.
(2018) rang hat bo 1a ngudn ddi dao polyphenol,
saponin va vitamin C, gop phan nang cao hoat tinh
khang oxy hoa ctia san pham.

Tuy nhién, ¢ cac ty 1¢ cao (15-20 g/100 mL),
san phém co vi déng va chat ro rét. Hién tuong
vi chat nay chu yéu la do su hién dién cua tan-
nin va cac polyphenol cé vi se chat trong hat bo.
Céc nghién cuu vé hat bo di dinh luong dugc ham
lugng tannin la 6,98 + 0,04 mg/100 g (Ejiofor et

al., 2018), mot hop chit duoc biét dén 1a yéu to
khang dinh dudng (Ejiofor et al., 2018). Nong
do tannin va polyphenol tang cao khéng chi anh
huong xdu dén cam quan ma con co thé wc ché
nhe sy phat trién cua hé vi sinh vat trong SCOBY,
vi cac hop chat phenolic nay c6 tinh khang khuan
(Antasionasti et al., 2017; Monika and Geetha,
2015).

Nguoc lai, mau str dung 10 g bot hat bo/100
mL nudc dat diém cam quan cao nhét (7,5 + 0 4)
cho thay su can bang gitra viéc lam giau hoat chat
sinh hoc va duy tri chat lugng cam quan hai hoa.

Bing 2. Anh hwéng ciia ham lwgng bot hat bo gidng Booth/dung méi dén chét lwgng kombucha

Lwong b6t Ham lwgng Polyphenol Ham luwgng Piém cam Mbo ta cam
(g/100mL)  Vitamin C  (mgGAE/100mL) Saponin quan quan
(mg/100mL) mgEE/100mL
Mui thom nhe,
5 0,021+0,002¢ 9,95+0,15¢ 11,09+0,16¢ 6,4 +0,5¢ vi thanh, hoi
nhat
Cén bang, vi
diu, thom r0 dac
10 0,044+0,005¢ 18,82+0,21¢ 23,18+0,67¢ 7,5+0,4* trung cua hat bo
— duoc ua thich
nhat
Vi dam, hoi
15 0,059+0,006° 28,80+0,33° 31,23+0,35° 6,8 +0,5° chat, thom
manh
Hau vi déng nhe
20 0,081+0,0042 39,75+0,12¢ 44,31+0,51¢ 58+0,6¢ —giam hap dan

cam quan

3.2.2. Anh hwéng ciia ham leong dwong sucrose

Nghién ctru da xac dinh ham lugong dudng su-
crose thich hop 1a 10 g/100 mL (twong duong 100
g/L), dat diém cam quan cao nhét (7,2 +0,4).

Khi ting ndng d6 duong tir 5 dén 20 g/100 mL,
gia tri pH giam dan tir 3,02 xudng 2,71, phan anh
su gia tang hoat dong 1én men va hinh thanh acid
hitu co. Ham luong duong khir tang theo Iugng
duong bd sung, do phan dudng du chua duoc sir
dung hét. S6 lwong vi sinh vat tong s6 ting tir 7,04
log CFU/mL (5 g/100 mL) lén 8,17 log CFU/mL
(15 g/100 mL), sau d6 giam nhe ¢ 20 g/100 mL,
cho thdy nong d6 duong cao co thé giy ap suit
thim thau 16n, anh hudng dén su sinh trudng cua
h¢ vi sinh vat SCOBY.

Két qua nay phu hop véi cac diéu kién 1én men
Kombucha truyén thong, trong d6 ndng do duong
thuong st dung 1a 70-100 g/L sucrose (Villarreal-
Soto et al., 2018). Theo cac tic gia nay, duong l1a
nguon cacbon chinh cho ndm men va vi khuan,
quyet dinh tdc d6 1én men va sy hinh thanh céac
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hop chit cam quan.

O ham luong dudng sucrose thap (52/100 mL),
san pham ¢6 vi chua git, it ngot do co chat khong
du dé duy tri hoat dong trao d6i chat t6i wu. Nguoc
lai, & nong d6 cao (20 g/100 mL), mic di ham
luong duong khir du cao, qua trinh acid hoa bi
e ché nhe do ap suét thAm thiu tang, lam cham
chuyén héa duong thanh acid hiru co. Hién tuong
ndy ctng da dugc ghi nhan trong nghién ctru cua
Villarreal-Soto va cdng sy (2018), khi nong do
du’ong anh huong dang ké dén su phat trién va trao
d6i chat cua hé vi sinh vat SCOBY trong qua trinh
1én men Kombucha.

Nhu vay, ham lugng dudng sucrose 10 g/100
mL gitp qué trinh 1én men dién ra 6n dinh, dam
bao hoat dong chuyén hoa hiéu qua va tao ra san
pham c6 chét lugng cam quan hai hoa.
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Bing 3. Anh huéng ciia ham hrong dwong sucrose bo sung dén chét lrong kombucha

Ham luwgng

. Puwong khir VSV tong s6  Piém cam T
duong pH (mg/mL)  (log CFU/mL) uan Mo ta cam quan
(2/100 mL) g g q

5 3,0240,02° 1.3540.11¢ 7.04£0.45° 544065 Hoi chua, it ngﬁﬁ’e vi thanh, thom

10 2,0440,01°  2,82+0,24¢ 77820280 72804  Can bangchua- ngot, thom tot,
de¢ uong

15 2.8120,02°  4,53£0.20° $176036'  6.8+0,50  \gotrd, chua nhe, hoi dic,
de uong

20 27140040 67650270 7.92£017° 57406 \gotgab itchua, thom dim,

hoi gat hau vi

3.2.3. Anh huong cua giong vi sinh vt 1én men
SCOBY

Ty 16 SCOBY b0 sung anh huéng rd rét dén sy
thay d6i gia tri pH va mat do vi sinh vat. Khi ting
ty 1&¢ SCOBY tir 5 dén 20 g/100 mL, gia tri pH
giam dan tir 3,22 xubng 2,62. Su giam pH nay do
qua trinh sinh acid hiru co manh mé khi h¢ vi sinh
vat dugc bd sung nhiéu hon.

Ham lugng duong khtr 6 xu hudng giam theo
ty 1€ SCOBY, cho théy muc tiéu thu co chét cao
hon. Mat d6 vi sinh vat téng ) (VSV) dat cuc dai
0 nghiém thuac 15 g/100 mL (8,24 log CFU/mL),

sau d6 giam nhe & mau 20 g/100 mL. Sy tich liy
acid hitu co 1am giam pH méi truong c6 thé gay
trc ché nhe su phat trién cta vi sinh vat & ty 1&
SCOBY cao. Két qua nay tuong dong véi cac ng-
hién ctru khac, trong d6 méat do vi sinh vét trong
Kombucha dat cuc dai khi qua trinh acid hoa dién
ra manh nhat (Villarreal-Soto et al., 2018).

Vé cam quan, miu st dung 10 g SCOBY/100
mL dugc danh gia cao nhat (7,3 £ 0,4), v6i huong
vi hai hoa, vi chua — ngot can bang. Ty 1¢ 10 g/100
mL dugc xac dinh la thich hop.

Bang 4. Anh huéng ciia ty 18 SCOBY dén chit lwgng kombucha

Ty 18

SCOBY pH D(l::lm/ill;l;u' VS\é:TOS/ngE)(IOg Piém cam quan M0 td cdm quan
(2/100 mL) g
5 3,0040,03*  425+0,12*  7,03+0,06° 55405 Hoinhatmui vinhe,
chua nhe
b b b . Can bang, mui thom,
10 2,91+0,04> 2,76+0,16 7,77+0,15 7,3+04 L L5 2
vi diu dé udng
15 2,74+0,07  2,04+0,08¢ 8,24+0,11° 6,7+0,5" Hoi chua r6, thom
manh, it ngot
Vi chua gét, thom
20 2,6240,03¢  1,65+0,13¢ 8,17+0,10° 53 +0,6° ndng, hau chua kéo

dai

3.2.4. Anh huong cua thoi gian lén men

Thoi gian 1én men 1a yéu t6 quyét dinh sy thay
d6i thanh phan héa hoc va chét lugng cam quan
cua kombucha, dac biét lién quan dén qua trinh tich
lity acid hitu co. Két qua dugc trinh bay & Bang 5
cho thdy pH giam dan tir 3,04 (ngay 6) xudng 2,71
(ngay 9), phan anh qué trinh hinh thanh acid ace-
tic va gluconic khi hé SCOBY chuyén hoa duong
(Sreeramulu et al., 2000). Song song d6, ham lugng
duong khir giam manh do dugc vi sinh vét str dung
lam co chat ning luong. Mat do vi sinh vat téng
sb tang nhanh va dat cuc dai ¢ ngay th 7 (8,06
log CFU/mL), sau d6 giam nhe do moi trudong trd
nén acid hon, gay trc ché cac chung nhay cam. Xu
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hudng ndy tuong ddng véi cac nghién ciru kombu-
cha truyén thong, trong d6 pH thuong giam tir 5,0
xudng khoang 2,4-3,1 trong 6-21 ngay 1én men
(Villarreal-Soto et al., 2018).

Vé cam quan, san pham ¢ ngay thir 7 dat diém
cao nhat (7,6 £ 0,4) voi huong vi hai hoa, chua —
ngot can bang. Khi kéo dai thoi gian 1én men dén
ngay 8-9, vi chua git va mui nong ting rd do sy
tich lily qua muc acid hitu co. Do d6, 7 ngay dugc
xac dinh 1a thoi diém 1én men t5i wu, khi qua trinh
trao doi chat ciia h¢ vi sinh vat va sy hinh thanh
hop chét cam quan dat trang thai can bang, mang
lai chét lugng tong thé cao nhét cho san pham.
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Bang 5. Anh hwong ciia thoi gian 1én men dén chét lwong kombucha

Thoi gian Puwong khir VSV tong s6 . .
(ngay) pH (mg/mL) (log CFU/mL) Diém cam quan Mo ta cam quan
6 ngay 3,04£0,02° 4,02+0,06° 7,55+0,17¢ 6,5+ 0,5 Hot ngot, :ChAua nhe,
thom diju, dé uong
Tngiy 2924003  2,78+0,05°  8,06+0,13° 764040 ~ Can bang vi chua —
ngot, thom tot
X : b b Vi chua rd hon, ngot
8 ngay 2,84+0,02¢  2,02+0,03¢ 7,76+0,12 6,8+ 0,4
nhe, thom manh
9ngay  2,71£0,03  136£0,07 7,7 0,15¢ 5907  Rat chua, thom nong,
de gat hau vi
4. KET LUAN dudng va hoat tinh sinh hoc ctia san pham.

Nghién ctru di ching minh rang viéc sir dung
dich chiét tir bot hat bo giéng Booth 1am co chat
1én men 1a mot phwong phap hiéu qua nham tan
dung nguén phu pham giau dinh dudng va hoat
tinh sinh hoc. Dich 1én men tir bot hat bo gidng
Booth chira ham lugng dang ké cac hop chét poly-
phenol, saponin va vitamin C, gop phan lam ting
dang ké hoat tinh khang oxy hoa cia san pham
kombucha. Qua trinh khao sat da xac dinh duogc
cac diéu kién 1én men thich hop dé tao ra san pham
c¢6 chét lugng cam quan cao va ham luong hoat
chat sinh hoc phong phu, bao gdm: 10g bot hat
bo gidng Booth/100mL nude, 10g duong/100mL,
10g SCOBY/100mL va thoi gian 1én men 7 ngay
0 nhiét do phong.

Nhu vay, bot hat bo giéng Booth ¢6 thé duoc
sir dung nhu mot nguyén liéu tiém ning trong san
xuit Kombucha, gbp phan nang cao gia tri dinh
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Trong nghién ctru tiép theo, nhom tac gia dy
kién s& t6i uwu hoa cac didu kién 1én men (ty 18 bot
hat bo, thoi gian, nhiét d9) nham nang cao ham
luong hop chit sinh hoc va dic tinh cam quan cia
san pham. Pong thoi, sé tién hanh danh gia do
6n dinh va kha ning bao quan cua Kombucha bo
trong qua trinh luu trit, cling nhu nghién ctru anh
hudng cta qua trinh tiéu hoa in vitro dén kha nang
giai phong cac hop chét khang oxy hoa.

Loi cdm on

Tac gia xin tran trong cam on Bo mon Cong
nghé thwe pham, Khoa Nong nghiép, Truong Pai
hoc Tay Nguyén di hé tro diéu kién nghién ciru
Vva co s6 vat chat trong suot qua trinh thyc hién.
Nghién cuu nay dwoc tai tro kinh phi boi Truong
Pai hoc Tay Nguyén théng qua dé tai nghién ciru
khoa hoc co sé cdp trieong.
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EFFECT OF BOOTH AVOCADO SEED POWDER ON THE CHEMICAL
COMPOSITION, SELECTED BIOACTIVITIES, AND SENSORY QUALITY OF
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ABSTRACT

Kombucha is a traditional fermented beverage made from tea and sugar with a symbiotic micro-
organism and is known for its various health benefits. Meanwhile, avocado (Persea americana Mill.)
seeds, a common agricultural by-product, are a rich source of bioactive compounds such as polyphenols,
saponins, and antioxidants. This study aimed to evaluate the effects of supplementing Booth avocado
seed powder into Kombucha fermentation to enrich the product’s chemical composition and biological
activity. Factors including the ratio of avocado seed powder extract (5-20 g/100mL), sugar concentra-
tion (5-20 g/100mL), SCOBY ratio (5-20 g/100mL), and fermentation time (6-9 days) were investi-
gated to optimize the process. The results showed that the suitable fermentation condition to obtain a
product with a good balance between flavor and bioactive compound content was 10 g avocado seed
powder/100 mL, 10 g sugar/100 mL, and 10 g SCOBY/100 mL for 7 days of fermentation. The addition
of avocado seed powder significantly increased the vitamin C content (by approximately 4 times) as
well as the polyphenol and saponin contents (by approximately 3—4 times) in Kombucha. This research
confirms the potential of utilizing avocado seed powder to enhance the nutritional and functional value
of Kombucha, paving the way for the development of novel functional beverages from agricultural by-
products.

Keywords: Kombucha, avocado seed, Persea americana, polyphenol, biological activity, fermenta-
tion.
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